The objective of this paper is to determine the number and species of trees to be planted in order to maximize a profit through an integer linear programming model. The mathematical model is developed in terms of the profit function. This objective function is therefore, a difference between carbon credit revenue and costs of plantation. The economical plants are only considered in the model. Consequently, fourteen different tree species are to be investigated. The objective function is subjected to several constraints i.e. planting area, carbon sequestration and so on. The planting envelope of each tree is assigned 4 by 4 meters. In this paper, the Eastern part of Thailand is considered the case study. It is found that three kinds of plants, Copper pod, Cananga, and Bullet wood are suitable for planting. A number of trees to be planted in 1600 square meter are twenty, thirty, and fifty plants respectively. The profit earned is of 12,112 $ per year in the next fifth year.
Introduction
Global warming is one of the intimidating issues that threat people nowadays [1] . According to World Bank report, both CDM (Clean Development Mechanism) and JI (Joint Implementation) can reduce carbon dioxide equivalent around 832 Metric-ton [2, 3, 4] . In addition, reforestation is proposed in order to reduce carbon dioxide in the atmosphere. Therefore, all nations in the World attempt to preserve and replant the forests. However, it is found that the reforestation process is not optimized in terms of carbon sequestration. Meaning that trees are grown without consideration of an expected amount of carbon absorption and costs. Only a little research has been done in this area. Let alone developes the mathematical model to solve the problem. However, some of related literature papers are on different topics. Steppe developed the mathematical model to study the relationship between tree trunk diameter and its growth rate [5] . Boland developed optimal harvest time utilizing an integer programming model [6] . Jain and Clearsky developed a numerical smoke dispersion forecast system during post-harvest burning of agricultural fields [7] .
Although, an optimization technique has been used in various areas, such of this technique has not yet been applied in forestation.
The Mathematical Model
The developed mathematical model is composed of the objective function and constraints. The optimal solution can be obtained through a 0-1 integer programming method. The proposed objective function and constraints can be shown as follows:
The Objective Function. The objective function is a maximize profit equation which is a difference between a total return of carbon credit and the total expenses of trees planting, and maintenance costs [8] . The objective function can be expressed as the following.
Where X ijk : a tree i plants at location (j,k) C : a carbon credit revenue (US$/ton carbon) a i : the ability of carbon dioxide absorb of tree i (Ton carbon/year) b i : expenses of planting and maintenance tree i (US$/tree/year). i : tree species, where i = 1, 2, …., m j : row array, where j = 1, 2, ….,n k : column array, where k = 1, 2, ….,o
Constraints. The objective function is subjected to the following constraints.
1. Area constraint: The total area of planting must not greater than the available area.
Where s i is the area required to plant tree i and A is a total available area.
Singularity constraint :
Only one tree can be planted at only one position.
3. Carbon sequestration constraint: The total amount of carbon sequestration by all trees must greater than the required amount of carbon absorption.
Where L is an amount of required carbon sequestration 4. 0-1 Integer constraint X ijk = 0,1; ∀ i, j, k 
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It is obvious that there are several parameters involved, and they play an important role in the model. One of the most important parameters is a carbon credit trading. According to the report of World Bank, the trading price was 7.5 -11.0 $ per ton carbon dioxide equivalent in the year 2007. Therefore, in this paper, the trading price is assumed 11.0 $ per ton carbon dioxide equivalent. The carbon credit increases profit in the model. On the other hand, expenses of planting and maintenance a tree including land preparation, seeding, fertilizing and so on decrease profit. These expenses can be summarized in Table 1 . It is obvious that these expenses are varied only in the first year due to different seeding cost.
Next parameter is S i which is the required planting area. Each tree requires certain perimeter to secure its growth. If this area is too small, it will adversely affect the growth of the tree. In this paper, a 4 by 4 meter in length and width is used in the calculation. It is also true that the ability of retaining carbon dioxide on each type of tree is different [9] . This data are of important to the model. Normally, this data was explored and collected by various organizations. In this paper, the data collected by the Office of Nation Resources and Environmental Policy and Planning of Thailand is utilized and can be shown in Table 2 [10] . The summary of input data is tabulated in Table 3 . 
Result
Using data in Table 3 , the optimal solution is obtained and shown in Table 4 . 
Discussion
This paper demonstrates the utilization of the optimization technique to determine a number and type of trees to be planted in the forest in order to maximize profit. It will be useful for any organization who wants to grow plants and ensure obtained amount of carbon credit.
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